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(54) WEAR-RESISTANT ALUMINUM ALLOY CAST ROD AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce the title high-quality Al alloy cast rod having excellent wear resistance and forgeability 
by casting, cooling, and heat-treating the Al alloy contg. Si, Cu, Mg, Fe, Mn, and Sr as the essential 
components and having a specified composition under specified conditions. 

CONSTITUTION: When an Al alloy contg., by weight, 7.5W22.0% Si, 3.0W7.0% Cu, 0.3W1.0% Mg, 0.25W1.0% Fe, 
0.25W1.0% Mn, and 0.005W0.1% Sr as the essential components is cast, the casting temp, is controlled to 
670W850 0 C, and then the cast is cooled at a cooling rate of >5° C/sec from 670° C to 544° C and at a 
rateof>10° C/sec from 560° C to 544° C. The ingot after casting is heat- treated at (450W5 10° C) X 
(2W12hr). The diameter of the circumscribed circle of the Si phase and the inevitably generated crystallized 
material of every kind is controlled to <20 U m, and the interval between the branches of aluminum dendrite is 
controlled to <10^ m. By this method, an Al alloy cast rod having excellent wear resistance and mechanical 
properties and suitable for forging is obtained. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAVeaqDkDA364039339P1.htm 06/01/20 



® a * m ¥i vf if (j p) ©tt&mmAm 
© m # Hf 'Jk m C a) BS64- 39339 



©Int. CI. 4 

C 22 C 21/02 
B 22 D 11/00 
C 22 F 1/04 



@2rB8 PB*P64^(1989) 2 M 9 B 



Z-6735-4K 
E-7516-4E 

6793- 4K *3E!f* 2 



©4$ S3 PS 62— 194034 
@ffi Si 0362(1987)8/3 3 H 



©IS 


18 


* 


WL & 


St E 


iun*T»iij«&Jij««r 1-2-13 


©IS 






± 48 




mn&T&m&mmvr 1-2-7 




§8 






m 


mpmTiama??siF«3Br 1 - c - 105 


©H 




m 






ujpmTHmsieffirtBr 1 — b — 105 


©IS 










MomT&m&m'pjm 2-36 


@» 








m - fin 


?sram*AiWriin=iEs^rio- 16 


©ffi 




A 






©ft 




A 


#3± * 







w is m 

2 . «»29*©<e'H 

(1) ffift%T(^T. rat). Si:7.5-22. 
0%. Cu:3. 0-7.0%. Mc: 0 .3 ~ 1 . 0 « . 
Fe:0.2 5-1.0*. Mn:0.2 5— 1.0%& 
^Sr:0 . 0 0 5 - 0 . 1 *t^aia*tlTttf 

tt7;u$-*A<£-fc»i&«. 

(2) S i: 7 . 5 — 2 2 . 0 % . Cu:3.0-7. 
0%. M K ;0.3 — 1.0%. F«:0.2 5 — 1.0 
% . M n: 0 . 2 5 — 1.0«fttfSriO.O 06~ 

&«iar^icisu. »iaaffit67o-85or 



OtSHfcU. 6 7 0 5 5 4r a-P0?&iJia! 

fiiSr/secfllt L. **o. 5 6 0 tA«655 
4t*t(0ftfliafii 1 0 T2/BecEk±Vft& L . 

(4 5 0 - 5 1 0 *C) X ( 2 — 1 2 hr) Oft 

a ^ & m it » © s id a$ . 

3. $BE*>#*B*ttfl8 

* ft «9itt . r;i/5^*A#£»jfi*(&fflifiKffi 

-^A^^»a»&T/-tcDaiaaicBB-r*t;WT 
$> * . 

A 4 0 3 29#fflmft. 3S»-jq»tfli£lc 



—201- 



(2) 



$#11808 6 4-3 9 3 3 9 



£ £ 1? fe * A 3 9 0 ^3fe^«ftT^5I t 

ftT S t ^ 5 . 

b * b . &£<3£ftl&SS£3K&##-CI±. ft # 

($6 B £#Mtfcb<fc"5 4: T * H S .6 ) 

* <D fe , mKli* *S£Bg61-51017# 
&ttlcffi*iE*vTv**«fc3lc. A ft - 7 . 5 - 1 
3. 5 % Si^lCCu. Mi. Fe, Mn. T i ^ & ^ 



u b 


T 


& £ £ . ®ifitt$:ft&bfefc©. 


4$ ra bs 


6 


0 




1 9 7 8 3 8 ffifi. W 6 1 - 2 6 


7 4 1 






HI 


fc-flft ^ifht^iJ:^:, Aft-7 


. 5 - 


2 


2 


% 


SijRi:Cu. M K , Fa. Mn^&giiJDbT 










a — 


A 






*-fX*if«:*l3?Jbfefc(0*if7*fe 






b 






-OA 



&l!RBB64-3933a (2) 

*i&«©Bift*:lHbTt*. «jftB*lCg*fcA A - 
Fe-Mn-(Sl){b^^tf5S4t 5fc 10^^^ 

*? * a aj « © at "» c <fc « t* is <b i± sa & t s « n 
* ra a # * o . 

*ifeSaff*r;u$ - ^A^^&«ig«(i: u-c® 

JtKS6Ufci£fift-r*fctf>. * ft 9! % l± . 3<l & O 

Afl-Fe-Mn-SHt^ifc^SitDfi, #aSi 
<b-&«!!^4r$:ttlffl<tri. I" « Jfo % . f^Mfi 

»*##ttt*sktttak bTJMc&JNMttffe 
i» b fc . 



* c -e . * « *s # i* . «n^i:»4t5f ne> 

«{blfiofitt<b^3I(lfi-Cft5)iiitf, fit J* tt tt 
4: # 11 © ifi # b-CSJ&OSSSK t 

# r * * t © *o n, & r , fb 3* « # , 

tOttft. Bt^COAtt-Si^^^lCSrSrafi 

ftafc^jR^icttiimniMTft. # a s i & « « 

•r * s, if . «iS4»ic^*nr^i{ftcoaaii*-cfe 
a a o - c u * , a a - Mj-si«roaai^^« 
tt(bv«i(8-rs^^n^asi^ft«<bu, aiStt 

co -c fe a . 

d ft S» it * I* . Si:7. 5-22.0%, Cu:3. 
0 — 7.0%, M 8 :0. 3-1.0%, Fe:0.25 



-1.0%, Mn:0.25-1.0%&t/Sr:0.0 

20/»«J»Tnfc£,fc-3c$5iWb. fro. r ;b = 
-OA^vK^-f ScOttCOIUBfc 1 0 <nfilTt: 

* fe , *«»W^tc«R5JiKISStftttT;u^^0 

A^^SrWifii-ilCJfilb. »iaaS&6 7 0- 8 
5 0*C£D«SiaiJ:l. 670*Cfr£554*C£T<& 
ft£»2S& * 5 -C/secJeiJ: £ b . fr -D , 5 6 8 *C fr 
£5 5 4iC*TCT)^aJ12JK5: 1 0 'C/secJSlJfC ft 
J)t, ftOiftft . (450-510 , C)X(2-12h 

t fe »j , 7.5**i«-cdi*flD«i»j»M*6nr. 



-202- 



(3) 



WB8BS6 4-3 9 3 3 9 



fi tc 35 £ L . »a*#afei;»;SrSijDk:J:,"Ct> 
*<&&ffl<bXtf&jg<btfffifcK*^T«igtt*t« 
«tt£K^<B&fb$:fcfce»-rcl:3l::**. L # 
oT. Sifil±7.5~2 2.O%0f&Hfc-f*. 

fcJft&tftt *nr. 7 . 0 % & jS*.T35»BT 

# ^ r . cutii3.o - 7.o%<a«Bi:T*. 

U^tifiH^Ti'J. o.3**j«-ciicc!)J: 
d * Ur. 1.0%&j@jt*4:#ii& 

<5Rljaai:i-3T*A fl - Mc-Si 

* . Lfctf-aT. McSl*O.3~l.O%0>«B 

Fe. Mnlt«|Si«OJ»ft&^l, » SB 6$ IC ft flj 



??SJC3 64-39339 (3) 

«tt«rl*±a**ja»-C*»J. t<lfh0,25 
%3fcffiTM±*CD£3fc&Jfttfl9£*vr. 1.0% 
& ffl * * i: A fl - Fe-Mnj|XtlA A - Fe-Mn 
S ifb £ & <B S ffi £j g * i: U . tt it E$ *v 

# <b & 6> "T . L # o T . Fe. M n 0) # fi It 

o . 2 s.- i . o % <z> tea t -r & . 

*fc#£Sifc«i»<bLT«i&fc&fc±**tf: ffl 
<&<&*/j£3"efca. 0.005%*jfl-ct±*G9J; 

^ntsa*^^e»nr. o.i%£ffljt.T£-r£* 

fc&J£tt<&Sr<b£tttf$6£bTrtgflXPfii:*y, 

005-0. l%4>J6Hfc-rs. 

T. Tis0.001-O.05U. Ni:0.3-2. 



0%. Cr:0.05~0.4% % Z r : 0 . 0 5 ~ 0 . 

as. _t sa *s a -c . Tia«ifia«&«tarbL. 
»«wtts$:se^{b*r^cit^-c*. Nit±s» 

i8»t5A«. * £ E U: v> T H . 8 fc & # T O sfc 

k i* ft ttifi at aM3 ft * . cosfflffln. ssi50 

lC^i"<fce»lC. A fi - Fe-Mn- Slfi{llft(«;a 
*§j£:60%Afi-l 2%Fe-18%Mn-10 



%Si). & £ S i . Pi & 7 JU $ ft & l} 7 ju $ - V 
A ^ > K ^ ^ h«k 'JfiiiifiaTfti. . ft 0 

w ft £ 0 3 *> . Afi-Fe-Mn-SifiJUttH 

utfiifioopit^aL, iwasiaa^s 
si it 5 o *-jajitcjar**&i*&-ra££#fcy 

xSKSoTtt»fc£*;fe*S&^i8»*btf*S 
-CriT. *«H8TM±. »ifiB$B£^li 



— 203 — 



(4) 



*#ggBB6 4-3 9 3 3 9 



CD^ftW^JCi A fi - Fe-Mn~ Sift^tt, 

tossi. ^asicos-^^xafetMcyji/s-^A 
-r v k ^ hcaiittn^n^tt&^iiicRts 

* S> 5 54"C*"C«:5 , C/8ec£lJiO^SlJSa-e 
9 -t * <fc g *& * . 

AttttKt*. A 1 - Fe-Mn- Sifiaj* 

l± 6 7 0-5 5 4 tca«KII!!TiafitSfflt. 
C CD fc IHI & 5«C/sec.'3tJt0>#2$i££-e?&a]-rn 

(n) fiJfiSiH 6 7 0 - 5 5 4 r©fflfi 
grJTjSftt4<5 1?, i CD EH & 5 "C /see£l_h 

^fiStafitifet/^fiasaftiie 7 0 - s 54ttfe 

|3] B t± 6 7 0 — 5 54 , C<&fi£lZra-C<&tt3!i$ 

z r -c . 7 ;u 5 - •> A^£»»cDi&&*'»asic8j 

fi J>f-f y i/ a ft K T 6 7 0 *C ^ 'J t> fil^ 3S 
KT.tfiift^. iO»»(0 6 7 0 - 5 5 4 TC 
CD ft 9 & £ R I* . R = (6 7 0- 5 5 4)/t, 
= 1 1 6 / t Jt/sec) i: * * ({3. t^iT,* 
P> 5 5 4 T: * T CD # & RD (sec) 7? A 5 ) • C CD t 
» tt ii * . 80»J:»Jtft<. iO»iaa«T t T 

& k . i»om(*67ota±. « a. u: e 9 

0 *C CD * . 6 7 0 — 5 54"C[BJCDtt£l2£&Rl± 
R = ( 6 7 0-5 5 4 t)/t,1fwSn5(fil/, 
t , l± 6 7 0-5 5 4 1C<0HO^9li$M (sec) V P> 



HfflBa 64-39339 (4) 
jk. (/n) # a s * -< x t t;u 5 - o a 9 

>Kv< hCD7-AA^ — ^V^fcCDrHJtzli^B 3 
(StC^-rJ:e»^ffl05Hffi^AU. £ CO ^ V K ^ -f 
K7-A^^-^>^{£IT. D A S t ^ ) i i§ 

i: R8 H * * S <t5:t^TS5. 
Lfc^oT. «30Xi;j|4@<t»J. 9 & & £ 
1 Or/8ecP;±ttntf. DAStflOM.filT 
k4»J, L fc # o T . ^£SiU5/ii£lTl:ft 

^±0^-5 K. -hK(-f )-(^)^)5l^«:?a£-r 

* «> IC. *«BJ!Tl±. 6'7 0-6 5 4t*tl 

5 TC/secJa± U . 5 6 8 TT fl> 

e>554«ci-cs:i or#_bcD#SJ&z£-e#9'*- 

* CD "C & * . 

»iS!a«ttAft-Fe-Mn-Siaiii 

6 CD *D < . CCD A A - Fe-Mn- 5 i £ JiJ & CD 4£ 

-5). L it ifi o T . C<0t,i2 3^«Tl:t5 t. 
RH5T:/8ecP;±il^y. A«-Fe-Mn-Si 

aaiftcDfias&±S2tD«i<*i»'rsc:t^^iei: 
ccDia«, 6 7 ora±o 

a«rffi/hK&3S*»iafi&fc*sfccDT;&*. 

CDJ:^^«V>g^f#!lT^U. SasttCD^^-^cR 
flFfcJCDS/S** S«&5!ttfc^#. 850 

"CS:Sri:^A(H.)CD«ail5l^aU< fcoT»Jft 

tc tr v * — )\f , y □ - * - ;i/ * if *g £ u . m ia 

«JCDS!Bt$:*U<ffiT$*5C0-C, 8 5 Or^Jh 

»iga««5KS:aia-rac:i:iz«):y. * CD S * <b 
B&ih-r * d t * a . 

{BU, I* 5* CD <fc 3 K • SaaCDSr&giflDLfcJi 
Se^b^fi£4>CD7;US-^A^^CD«^. ± & CO & 



-204- 



(5) 



*#BflBB6 4-3 9 3 3 9 



a i - M K - sijioaaj^i^ $fc#ssi 

* ZV. *&H8#0>3SttSf?2U:J:U. C CO J: } *: 
tt«O»il»t:(4 5 0 - 5 1 0t)x(2-i 2 
hr)(OjR»SfeltCti:<kU, A « - CuS, 

tt*b£*.fc#ssi#)ia#<bL. a & # m m k 

fa _L T * c i; *!1 aj! L . * £ . dtf)&JK«5lffl# 
<3 31 & # 2 0 m T K t« «Mt £ *i ; ft U # S S i 



ttfflD3 64*39339 (5) 

* tt • « ifi * W * . * fc. fiiHft«^^Xt 
DAS(f >K?< HX/<-A)t»JB/<fc. -t <o *s 

Sf ft J$« 1 . 0 ■/sec. ffiS 3 . 2 kit? S< Ift L . Jfc 
2 0 a.hO StJt & ^GOT && 0 . ADXm5 0%^ 



m i m. it&i&ft (w t %> 





Hq 


Si 


Cu 




Fe 


Mn 


Sr 


Ti 


Ni 


Cr 


Zr 


^©{6 




1 


10.93 


4.19 


0.82 


0.49 


0.46 


0.005 


0.008 




0.001 






2 


n 


n 


ff 


a 


it 


0.01 


n 




m 






3 


it 


H 


m 


m 


n 


0.10 


m 




m 




» 


a ft m 


4 


10.58 


4.79 


0.77 


0.44 


0.48 




0.021 




0.012 




A 


5 


V 


n 




a 


n 


0.15 


* 




n 







-205- 



(6) 



*#P^B3 6 4-3 9 3 3 9 



*$f?3B364-39339 (6) 





Hi 


fe 


» ifl * * 




Am*)** x 


DAS 
(Mm) 






(kgf/n* ) 


(k C f /••* ) 


tfififlflE 






1 


1 


7 6 or 


7"C/aac 


4 7 5 "C x 8 hr 


1 5 


9 


2 0 


O 


4 7.5 


17.4 


2 


2 






m 


1 0 


7 


2 0 


o 


4 7.3 


17.2 


3 


3 








6 


6 


2 3 


o 


4 8.2 


17.6 


tt « w 


4 


4 


7 6 ox: 


1 5 "C/«ec 


4 7 5 r X 8 hr 


2 5 


3 0 


1 8 


X 


4 6.9 


16.3 


5 


5 


* 


7TC/«ac 


9 


4 


4 


2 4 


X 


4 5.8 


16.5 



(it) /kcx l O^jicTffai/fc. 



ife. S&9S&t/ailOBtt*B'80!»o3Kfc 

ifc. DASlCO^TIt. *»B8«Ha30®<& 
^1 1 ® X IB 1 20twtJ:^:, 
,fc ft tf 1 0 MW"FODASi:j!II»ITS5(l!)i:^ 

*5SH!tf>aia&#S:«fc£*^i:£tt, Jt t& 
«Na4<0tft^CDjSl 30&tf|gl4!ai:^tJ:i 



( 55 © jft Jfc ) 

£tC-3£. #^C9&#T?»ifi&tf H & ft 1 CO 

ram©* an » « & tt it « n 

«ffltt. sa*. a»^^^t>^^^jsss 

a . 

JB 1 0 tt A fl - Fe-Mn - Si^-< Xicaift 
6 7 0 TC £ 5 54T;nflT0>telJ1&Src9E5$:7K 
t0. 

18 3 a tt f > K ? KX^C-A(DAS)i:«a 
Sicoif-f XfflMffi i^ts. 



— 206 — 



(7) 



*#MBS6 4-3 9 3 3 9 



555 mit 6 7 o ic />» & 5 s 4-c*-ca>rarc9te 

JR6 0, 0 7 0X1/ IB 8 0tt SrSlJIIOJam^ 

00, ©U. 35 8 @<3*, * 5 0 0 )V $> -o X . 
1560ttSrt»jtoLfc«^fej5«U. IB 7 (H li S r 

sb 9 @ a. sb 1 oian»iaftoifeia«jam4w(w 

SRI 4@»i#jfi#<3DAS<&;*c£ 
S © # tfttft £ ^ U C5S 1 2 @ . &140)&tflk 

Hffla<ojaaa?K(x2oo)(jjji 10. mi 

Moa^S^L, 3Bl30£.t/JB140ttJtta0l 



**ISJB3 64-39339 (7) 
OSI«8?H(x 2 0 0)r^. 



m l b % 3 a 




0 5 10 



^ t? ilA Cc/*ec) 



-207- 



(8) 



f#BflB8 6 4-3 9 3 3 9 



»IHBg 64-39339 (8) 





-208- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



XI COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




